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(57) At^^iact: The invention pfrovides a tnBling data visualisation system comprising a traiBaclion database stored in computer 
memory of transaction data lepiesenting transactions in relation to one or more tradable itemty the transaction data Gompd^ng one 
or more data sets, one or more of the data scti comprising an item identifier, a transaction identifier and an item volume value. The 
system also includes a s^eval componeiitiioafigaied to letriewe transactioadatafiomtlie nansaction Hamhaga and adi^tay oonfig- 
uredtp display one or mote gyairfucal ie) He s enlations of some or aU<rf fee tra 

tepresentations proportional to the volume of tradable items represented by the tiansadion data. The invention also provides rdated 
mediods of visialising trading data. 
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ance Notes on Codes and Abbreviations** appearing at the begin- 
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TRADING DATA VI8UALISA1ION SYSTEM AND METHOD 
HELD OF INVENTION 

The tnveiKtion leiates to a Hading data visualisadon systm and xnetbod, particularly but not 
solely designed to assist a trader in buying and selling tradable items such as stodcs, shares^ 
futures, convertible securities, bonds and tradable util^ 

BACKGROUND TO INVENTION 

The advance of tedmology has increased die numb^ of av»ues for investors to trade 
stocks, introdudng elemrats of immediacy and die choice of investmmt in many global 
markets. It is posdble fi»exanq>le for an investor to place funds in a very bi^ 
investm^ vehicles, for example tradable items in the form of stocks, shares, futures, 
convertible securities, bonds and evm trading in items such as utilities. This trend has 
mmased the importance of trader performance and hig^^ited new business problesns for 
these traders. 

Trading on a financial madcet involves traders purdiasmg and selling large numbers and 
types of stocks and shares. This requires the trader to maintain an ovCTview of the whole 
market ^^^lile focusing on an individual trade. Many systems currentiy on the market &il to 
do this and are limited to low bandwidth text views. Decisions regarding the selection of 
which stocks to trade involves in-Kieptfa analysis of a vast number of listed stodcs. One 
difBculty is that price movements in stodcs are triggered by any number of financial, 
maik^ economic and/or social fectors. Gi;^hical tools cuirenily on the market generally 
indicate just one &ctor relevant for a stock at a particular time and these tools are based at 
the consumer level 

Most traders mamtam what is known as an order book providing an individiml trader with 
instructions regardmg individual stocks. These mstructions could be for example to sell a 
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ceit^ volume of particular stocks at a minimum price or better by a certain time. 
Likewise, tiie order book could contain instructions to purchase a certain vohmie of stocks 
at a certain price or less by a certcun time. It is necessary fen: a trader to constantly check 
the order book to make sure <miers are being fidfilled and to dieck price movements of 
individual stocks relevant to the order book. Many systems cmxratly on the market 
munt^ an order hookas a separate i^Iication to the main trading display which tends to 
be inconvenient for a trader. 

It would be particularly advanta^ous to provide a trader with a trading data visualisation 
system which provides all the necessary data in a gjrspUcdl format to assist tradm in stock 
selecdon and in carrying out instructions in an otdex book. 

SUMMARY OF INVENTION 

In one form fiie mvention comprises a trading data visualisation system com]ni5ing a 
transaction database stored m computer memory of transaction data rq>resenting 
transactions in relation to one or more tradable items, the transaction data comprising one 
or more data sets, one or more of the data sets conq>rising an it^ id^fier, a transaction 
identifier and an itwn volume value; a retrieval compon^t configured to retrieve 
transaction data fiom the transaction database; and a display configured to display one or 
more gmphical representations of some or all of the transaction data, the size of one or 
more of the gnqihical rqnesoitations proportional to the volume of tradable itrais 
represented by the transaction data. 

In ano&er form the iovention comprises a method of visualising trading data comprising 
the steps of ma»" fai"iTig fax computer manory a transaction database of transaction data 
representing transactions in relation to one or more tradable items, the transaction data 
comprising one or more data sets, one or more of the data sets comprising an item 
ideirtifi»,.a transaction identifier and an item vohune value; retrieving transaction data 
fiom the transaction database; and displaying one or more graphical representations of 



WO02/QS981S PCT/NZ02/0fl007 

3 

some or all of fhe transaction data, the size of (me or more of tiie gFq>hical rq}resentations 
ptoportional to the volume of tradable tons represented by the transaction data. 

BRIEF DESCBIFnON OF THE FIGURES 

5 

Prefmed &rms of Ifae trading data visualisation system and method will now be described 
with le&rence to flie acconqpanymg figines in vMdi: 

Figure 1 shows a block digram of a system in v^ch one form of the invention may be 
10 inq>lCTiented; 

Figuie 2 shows the prefi^cred system architBCture of hardware in wfaidi the present 
invention may be implemented; 

15 Figure 3 shows (me preferred form display of a trading stodc in accordance vdtfa fhe 
invention; 

Figure 4 shows an ord^ bode generated in accordance with ib& invention; 
20 Figure S shows a combined trading stodc display and ord^ book; and 

Figuie 6 shows the combined display of Figure 5 generated for sev^ stocks. 



WO02mS981S 



PCT/NZ02/00007 



4 

DETAILED DESOOPHON OF PREFERRED FORMS 

Figure 1 illustrates a block diagram of the prefened system in which one form of the 
pieseait invention 10 may be fanplCTientied. The syston includes one or more clients 20» for 
5 exanq>le 20A, 20B, 20C, 20D, 20E and 20F, yMch each may comprise a personal computer 
or wc»k5tation described below. Each client 20 is interfeced to the invention 30 as shown 
m Figure 1. Each client 20 could be connected direcdy to the invention 30, could be 
connecfBd tfaiou^ a local area network or LAN, or could be connected tfarougji the 
Internet. 

10 

Clients 20A and 20B, for example, are connected to a network 22, such as a local area 
networkorLAN. Ihe network 22 could be connected to a suitable network server 24 and 
ccMnmunicate with the invention 30 as shown. Cli«it 20C is shown connected directly to 
tiie invention 30, Clients 20D, 20E and 20F are Aown connected to the invention 30 
15 trough the Internet 40. Client 20D is shown as connected to the Internet 40 with a dialup 
or other suitable connection and clients 20E and 20F are shown connected to a network 26 
such as a local area network or LAN, the network 26 connected to a suitable network SCTver 
28- 

20 The preferred system 10 furthCT comprises a data repository 50, for example a data 
warehouse maintamed m a memory. It is envis^ed that the data repository may 
altOTiatively comprise a single database, a collection of databases, or a data mart The 
preferred data reposftory 50 includes data from a variety of sources. The data repository 
may include, for example, mteraction data representing offers for sale, offers to buy and 

25 concluded sales in relation to tradable items such as stocks and shares, futures, bonds and 
utilities. 

One preferred form of the invration ccanprises a p^nal computer or woricstation 30 
operatmg under Ae control of appropriate operating and application software having a data 
30 memory 60 connected to a servCT 62. The mvention is arranged to retrieve data from the 
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data repository 50, process llie data ivitfa the s^er 62 axid to display tiie data on a climt 
work^ation 20 as described below. The inv^tion could include a r^eval component 64 
whidi in one fbnn oould be a software implffiiented quay compon^ enabling a user to 
lelrieve specific data Sx>m the data repository 50. Hie inv^tion could also include a 
5 display 66 wfaidi in one fimn could include a software implmiented routine progtammedto 
format data retrieved from the data xeposhory 50 to display on a client 20. It is also 
wvisaged that tiie di^Iay 66 could comprise combination hardware and software vAddb 
could be implemented in a specific client device 20. 

10 Figure 2 shows the pteS&ted system ardiitectore of a client 20 or workstation 30. The 
computer syst^ 70 typically comprises a c«:itral processor 72, a main mranory 74 for 
example RAM and an itqnit/oulput controller 76. The conqmter system 70 could also 
comprise periph^s such as a keyboard 78, a pointing device 80 for example a mouse, a 
display or screen device 82, a mass storage memory 84 for example a hard disk, floppy disk 

15 or optical disc, and an output device 86 for example a printer. The systm 70 could also 
mclude a network inter&ce card or controller 88 and/or a modem 90. 

The individual components of the system 70 could communicate tfarou^ a system bus 92, 
or alternatively could be distributed from each other and interfaced over a network: It is 
20 envisaged that a cliait could be provided in the form of a handheld computing device 
having a touch sensitive screen and a data input component in the &itm of a stylus as an 
alternative to a keyboard and pointing device. Such a handheld de\dce could communicate 
with other components of the system usmg wireless technology. 

25 It is envisaged that the data stored m the data repository could be stored in mass stomge 84 
of the invention 30, in a client workstation 20, or on a fiirtfaer data memory interfaced to fte 
invoition 30 and/or client 20. 



wo 02/059815 



PCmZ02/00007 



6 

Figure 3 ilhisttates at 100 one example of a screen display generated by the systm in 
whidi the itons traded include stocks and shares. A display of an individual stock is 
presented to a user on screen display 82 of a clirat 20. 

5 As shoira at 110» a graduated scale of prices in relation to individual stock couU be shown. 
As indicated in Figure 3, the price could decrease in steps of 5 cents inversely proportional 
to die position displayed on the screen, Eadi price could be diq>layed in a text box 
centered on an (x,y) coordinate. As y values morease^ the price value could decease. 

1 0 During the course of a trading day» various quantities of the individual stock are offered for 
sale at a sale price known as an **ask" and o&rs to buy certam vohmes of stodcs are made 
at a buymg price, each offer known as a "lid**. When 'lids'* and ^^asks" are matohed, a 
trade is concluded. A transaction in relation to an individual trading stock mcludes "bids'*, 
"a^" and *trades". Each transaction is prefoably represented by a data set One or more 

15 of the data sets include an item identifier unique to die individual stock being traded, a 
transaction identifier which prefaably characterises the transaction as either a "bid", an 
"ask" or a "trade" and an item volume value rq>res^ting the volume of shares in the 
transactioiL The transaction data could fiirther include a time value representing the time of 
the transaction, and/or a currency value represaiting tilie price of the transaction. 

20 

As transactions are made in relation to individual trading stocks, these transaction data sets 
are preferably stored in the data repository 50. The retrieval component 64 retrieves these 
transaction data sets from the data repository and the display 66 generates and displays 
graphical r^resoitations of each transaction on a client workstation 20. 

25 

In a further preferred form, each transaction is performed by a registered trader or broker, 
eadi trader havmg a trader id^tifier. In one form, each transaction could further include a 
trader Identifier in relation to a "bid" and an "ask". It is ravisaged that a concluded trade 
may have two trader identifiers, one trader who has entered the bid and anotfa^ trader who 
30 has entered the ask. 
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Examples of tiansactions m &e fonn of bids aie indicated at 120 for eacaoople. Bids 120A, 
1 20B and 120C each rqjres^t bids by difieient ttad&s for tlie stodc shown in Figure 3 at a 
price of $19.10. One or more of the grqshical representations 120 is piefimbly Aovm as a 
5 rectangular box» atthougfa it is ravisaged that otfa^ shapes or symbols could be presented. 
Hie area or size of one or more of the boxes is preferably proportional to the volume of 
shares involved in Ae transaction. For example bid 120A involves a larger vohtme of 
shares flian bid 120B and 120C and so bid 120A is shown as a laigar box than fliat of 120B 
and 120C. 

10 

The portion of one or more of the boxes in die display dep^ds on factors such as Ihe price 
value and time in ^transaction data sets. The colour ofone or more oftfae boxes depends 
on the time value and also on the type of transaction. Preferred variations in die 
positioning, size and colour property of eadi box will be described below. 

15 

One or more of die boxes is preferably defined by an (x,y) coordinate for example in the 
top left of &e box. The y value is preferably calculated as a function of the price value in 
Ihe transacdon data set. Lower price transactions are preferably awarded higher y values to 
position lower price transactions closer to die lower end of the display. 

20 

In one preferred form, transactions are displayed in a queue with more recent transactions 
toward ihe rig^ hand side of the screen and older transactions toward the left hand side. In 
Figure 3, bid 120C is more recent than bid i20B which in turn is more recent than 120A. 
To calculate an ^q^propriate x value for each new transacdon, the inv^tion could calculate 
25 the X value as a function of the time of the transaction and the volume and hence size of the 
graphical rqpres^tation of earlier transactions. In this way, one or more of the gr^hical 
representations of a transaction are positioned relative to other gr^hical repres^tations 
based on the time value in eadi data set 
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Lidividiial transactions are jirefoably also diq)layed in a colour based <m 4e time value of 
each transaction. Recent transactions are displayed in a daiker colour, while older 
transactions are <Usplayed m a li^itar cdour. In wie prefened fotia, transactions are 
displayed imtiany in a dark colour which gradually fiwJes as die age of the transaction 



hidividual ttansactions could also be displayed in a colour based on the transaction 
identifier. Bids for example could be di^layed m red, asks could be displayed in green and 
recent trades could be displayed m bhie. 

fa flus way, graphical representations of one or more transactions could have a colour 
property based on the transaction identifier in each data set, dqjending on whether a 
transaction identifiw mdicates die transaction as a bid, an ask or a trade. Furtiiemore, each 
of flie graphical representations could have a colour property based on tiw time value in 
each data set, as each rq)tesentation has an taitial mtensity which changes as tiie age of die 
transaction moeases. 

As desCTibed above, each transaction data set could include a trader identifier. These 
traders or brokers couM be identified by a number displayed in die center of die box. For 
example, bid 120A is put forward by broker 314, whereas bid 120B is put forward by 
broka 33 and bid 120C is put forward by broker 283. 

Individual asks are presented in a sfanilar form, for example as shown at 130, at price 
$1935. Ihe asks inchide 130A, 130B and 130C. It wUl be appreciated tiiat bids will tend 
to be toward flie low« end of die scale, whereas asks wiU tend to be toward die higher end 
of the scale. 

The X position of each rq>resentation of a transaction is preferably also calculated as a 
fonction of die transaction identifier. Bids and asks are preferably displayed on die right 
hand side of the scale. As bids and asks are matched, a trade is concluded and a 
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cepies^tadcHi offlie trade is displayed on the left hand si^ Recent trades ate 

indicated for example at 140 in v^ch 140A and 140B show exaaq>les of two di£feent 
trades concluded at a price of $19.15. Once again, die volume in each trade deteraimes the 
sisse of the box. Recmt trades ate preferably represented in a queue in which recwt trades 
5 are placed adjacent to the graduated scale and move leftward accotdmg to tune. Eadi trade 
could include a trader identifier for the bid and a trader identifier fat the ask. 

Each recent trade could once again be presented in a darioer colour whidi becomes ligliter 
as the age of the trade increases. 

10 

At eadi price step, the total market volume can be easily qypredated, along widi the size of 
each order. Since time is represented by a colour scale» the most recent transactions are 
presetted m a darker colour and are the most obvious and changes in supply and demand 
are qyparent even before trades are made. The above rqiresentation would assist a user in 
IS quickly identifymg trends m tibe sale and purchase of mdividual tradmg stocks. 

One preferred form of the invention could also display to a user an ord^ book. Customers 
wishing to buy or sell particular stocks place an order with a trader. Sudi oxdsts typically 
include the number or .volume of stocks to be sold of a particular type, a minimum or 

20 TnayiTT^um price, and a time by which the transaction should be completed. These orders 
are preferably stored according to the inv^tion as a smes of ordw data s^ representing 
potQitial transactions in relation to one or more of the shares, also referred to as desired 
transactions. Hie desired transactions are preferably stored as transaction data sets in tiie 
data repository 50, \^ere they are reeved by retrieval component 64, and graphical 

25 represratations generated and di^layed by the display 66. It will be appreciated that the 
desired transaction sets could alternatively be stored m any suitable form separate from tiie 
datarqxisitorySO. 

One or more of the order data sets preferably conq)rises a stock identifier identifying tiie 
30 individual stodc to be the subject of the order, a transaction identifier indicating whether the 
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Stock is to be boug^ or sold, a time value indicating tiie prefened time by vMA the order 
should be coaq)Ieted, a volume indicating the amount of stodic to be traded, and/or a price. 

When the older for example is to sell a quantity of stock, the price would be a 
5 price whereas if a quantity of stock is to be bought, the price will typically be a ynaxitnuro 
price. 

Figure 4 illustrates a preferred order book displayed to a user on a client 20 in accordance 
with the invention. The order book 200 could include for exanqple a representation of an 
10 order to sell a particular stodc as diown at 210. The order 210 is pref^ably displayed as a 
single shqie for example a bar. Hie area oftiie bar is preftrably proportional to &e amount 
of stock to sell and m aprefecced form the y values of bar 210 are adjusted depending on 
the size of the ord^. 

15 Order 210 is an order to sell 450,000 units of aparticular stock at a price of $19.35 or better 
by l.SOpm. A time indicator 212 provides a user with a flieoretical order completion 
sched;ile vMch indicates a target of sale for the current time. The coloured section of Ae 
bar as indicated at 214 shows Hxe proportion of stocks remaming for the trader to sell. It 
can readily be appreciated from the representation that this particular trad^ is ahead of 

20 schedule. 

Order 220 shows an order to buy 50,000 units of a stock at a price of $29.95 or less by a 
deadline of 11. 30am. Once again, the order is preferably represented as a bar having an 
area proportional to the size of the order. A time indicator 222 indicates the theoretical 
25 order completi<m schedule. Hie area 224 indicates the proportion of the stock sdll to buy. 
It can be readily appreciated from the representation that the trader is behmd target as 
indicated by area 226. 

Preferably all buy orders are displayed m red, the same colour as that reserved for bids, and 
30 all sell orders are displayed in green, the same colour as that r^s^ed for asks. Where a 
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tader is bdiind target, the propordon of tfie total order by the trader is behind is 
preferably indicated in a daric^ colour to draw a trader's attention to tiie deficicscy. 

An important feature of the invmtion, as ^own in Figure 5, is in dLsplayiqg a grqdiical 
S representation of (me or mote transacdoos and displaying data fiom the ord^ book 
togetfaor. As shown in Figure 5, individual transactions involving a particular stock are 
displayed in the same manner described with refoence to Figure 3. Positioned bmeath the 
transaction representations could be an order book for a trader involving that stock m a 
sunilar manner to that described above mth refemce to Figure 4. In this way gr^hical 
10 representations of both actual transactions and desired transactions in relaticm to one ac 
more tradable itans are displayed. 

Hie Older book in Figure 5 contains an order to sell 1 J million units of Rio stock at a price 
of $29.15 or better by a time of 2.00pm. As shown m Figure 5, this particular trader is 
15 running bdiind sdiedule as indicated by area 322. A target price bracket indicated at 330 
could be positioned at a y position in the display corresponding to the minimum price for 
sale of the stock. In this way, a trader is immediately provided whh an mdication of the 
stock immediately available at the target price or better. All the trader needs to do is scan 
tlie bids and asks above the target price bracket 330 for the best bid. 

20 

Referring to Figure 6, tiie invention could also provide a display 400 to a user on client 20 
involvmg more than one type of stodc Hie rqjresCTitation 400 preferably inchides a focus 
window 410 showing in detail one of the stocks under consideration. Positioned adjacent 
the focus window 410 is preferably a thumb nail window 420 showing a series of smaller 
25 representations of stocks and order books. The thmnb nail window 420 represents context 
aax>ss all stocks of interest, including for example the order book or wateh list Although 
the representations are smaller, significant elements of the visualisations are represented as 
die most strikmg usmg the tedmiques desoibed above giving indications of market depth, 
spread, price, tr^ds, urgent orders and opportunities and threats. In this way, the nsex can 
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readily appreciate the mtiie niaik^ at a gto 
madcet when desired. 

In a fiirtfier preferred fonn, the display could be arranged to show summary images of 
5 abstract staurtures, for exanq)le various aspects of the The summary images 

could uiclude contours, shaded thanatics, labels and icons. The unages could be in macro 
media flash fbrmat or any oth» format oiabling mteractive vectm: graphics. 



10 



Tbd foregoing describes flje mventton including preferred forms fhweof Aheiations and 
modifications as will be obvious to those skilled in the art are mtmded to be incorporated 
widun the scope hsxeof, as defined by the accompanying clauns . 
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CLAIMS 

1. A trading data visualisation system comprising: 

a transaction database stozed in computer memory of transaction data lepresrating 
transactions in relation to one or more tradable items, the transaction data comprising one 
or more data s^ one or more of the data s^ oonq[>rising an item identifier, a transaction 
identifier and an item volume value; 

a retrieval ccmiponent ccmfigqred to retrieve transaction data fiom tiie transaction 

database; and 

a display configured to display one or more gnq)hical representations of some or all 
of the transaction data, tfie size of cme or more of tiie graphical representations proportional 
to the volume of tradable hems represented by ihe transaction data. 

2. A trading data visualisation system as claimed in clahn 1 whoein one or more of 
the data sets includes a time value. 

3. A trading data visualisation system as claimed in claim 2 wharein one or more of 
Ihe graphical representations has a colour property based on the time value in eadi data set 

4. A trading data ^dsualisation as claimed in claim 2 or claim 3 wherein tiie display is 
configured to display two or more graphical representations of some or all of the 
transaction data, each graphical representation posMoned relative to the other graphical 
r€presentation(s) based on the time value in each data set 

5. A tradmg data visualisation system as claimed in any one of the Receding claims 
wh«ein one or more of tiie graphical representations has a colour property based m the 
transaction identifier in each data s^. 

6. A trading data visualisation system as claimed in any one of the preceding claims 
wherein one or more of the data sets mcludes a currency value. 
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7. A trading data visualisation system as claimed in claim 6 indimin the display is 
configured to display two or moie graf^ical leinesentadons, each graphical representation 
positioned relative to tiie other graphical representation(s) based on the currency value in 
eadidataset 

5 

8. A tradmg data visualisation system as claimed in any one of the precedmg claims 
wherein the di^lay is conjured to di^lay two or more graphical representations, each 
grq)hical rqiresoitation positioned relative to the olh^ giq)hical representation(s) based on 
tiie transaction identifier in eadi data set 

10 

9. A trading data visualisation system as claimed in claim 1 \^erein at least some of 
the transaction data rqnesents deshed transactions in relation to <M2e or more tradable items. 

10. A trading data visualisation system as claimed in claim 9 wherein the display is 
15 configured to display one or more gny>hical repres^tations of both actual transactions and 

desired transactions in relation to one or more tradable it^tns. 

11. A metiiod of visualising tradmg data coiiq>rismg tiie stq>s of: 

maintaining in computer memory a transaction database of transaction data 
20 representing transactions in relation to one or more tradable items, the transaction data 
comprising one or more data sets, one or more of the data sets comprising an item 
identifier, a transaction identifier and an item volume value; 

retrieving transaction data from the transaction database; and 
di^laying one or more graphical rq)resentations of some or all of the transaction 
25 data, tile size of one or more of the gr^hical representations proportional to the voltmie of 
tradable items rq[>resented by the transaction data. 

12. A metiiod of visualismg trading data as clauned in claim 1 1 wherein one or more of 
Ifae data sets mcludes a time value. 

30 



wo 02/059815 



PCT/NZ02/00007 



15 

13. A method of visualisiag trading data as claimed in claim 12 fiirtfaer conq>ri5ing the 
step of displaying one or more of the gr^hicai representations with a colour property based 
on the time value in each data set 

5 14. A method of visualising trading data as claimed in claim 12 or claim 13 finther 
cmnprismg the step of displaying two or m(«e graphical representations of some or all of 
&e transaction data, eadi gnq^hical represratation positioned relative to the other gr^hical 
repiesentation(s) based cm the tune value in eadi data set 

10 15. A method of visualising tradmg data as claimed in any one of claims 11 to 14 
fiirttier compising the step of cUspkying one or more grq>hical rq)resffltations wth a 
colour property based on the transacticm identifier m each data set 

16. A method of visualising trading data as claimed in any one of claims 11 to 15 
15 whmin one or more of the data sets mcludes a cmraicy value. 

17. A mediod of visualismg trading data as claimed in claim 16 further comprismg the 
step of displaying two or more gr^hical representations, eadi graphical rq)resentation 
positioned relative to Ihe other graphical represent8tion(s) based on the currency value in 

20 eachdataset 

18. A method of visualising tradmg data as clahned in any one of claims 11 to 17 
furflier comprismg the stq> of diq)laying two or more graphical representations, each 
graphical representation positioned relative to the other graphical representation(s) based on 

25 the transaction identifia in each data set 

19. A method of visualising trading data as claimed m claun 1 1 v^erein at least some 
of the transaction data rq>res^ desired transactions m relation to one or more tradable 
items. 

50 
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20. A method of visuaiimig tradiag data as claimed in claim 19 fiurdier comprising die 
step of displaying erne or more graphical rq)resentations of bodi actual transacdons and 
dedied transactions in relation to one or more tradable items. 
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